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REDUCED-PRESSURE TREATMENT 
SYSTEMS AND METHODS EMPLOYING 
HYDROGEL RESERVOR MEMBERS 

RELATED APPLICATION 

The present invention claims the benefit, under 35 USC 
S119(e), of the filing of U.S. Provisional Patent Application 
Ser. No. 61/183,285, entitled “Reduced-Pressure Treatment 
Systems and Methods Employing Hydrogel Reservoir Mem 
bers.” filed Jun. 2, 2009, which is incorporated herein by 
reference for all purposes. 

BACKGROUND 

The present disclosure relates generally to medical treat 
ment systems and, more particularly, but not by way of limi 
tation, to reduced-pressure treatment systems and methods 
employing hydrogel reservoir members. 

Tissue that is exposed to moisture for extended periods of 
time runs the risk of maceration and other issues. In order to 
promote healing, decrease the risk of infection, as well as 
decrease the risk of maceration, it is often advantageous to 
remove fluids from the tissue site. Negative pressure wound 
therapy may be used to remove fluids from the tissue site. 
With conventional negative pressure wound therapy, how 
ever, the tissue may be exposed to moisture for extended 
periods of time when negative pressure is not being delivered 
to the tissue. 

SUMMARY 

Improvements to existing wound care systems, appara 
tuses, and methods are addressed by the illustrative systems, 
apparatuses, and methods of the illustrative, non-limiting 
embodiments herein. According one illustrative, non-limiting 
embodiment, a reduced-pressure treatment system for treat 
ing a tissue site on a patient includes a manifold pad, a sealing 
drape for placing over the tissue site to form a fluid seal, and 
a reduced-pressure Subsystem for delivering reduced pres 
Sure to the manifold pad. The manifold pad includes a mani 
fold member for disposing proximate to the tissue site and a 
hydrogel reservoir member associated with the manifold 
member. The hydrogel reservoir member is adapted to receive 
and store a fluid from the tissue site at a first pressure and 
adapted to release at least a portion of the fluid at a second 
pressure, wherein the first pressure is greater than the second 
pressure on an absolute pressure Scale. 

According to another illustrative, non-limiting embodi 
ment, a manifold pad for treating a tissue site on a patient 
includes a manifold member, which is adapted to distribute 
reduced pressure, and a hydrogel reservoir member associ 
ated with the manifold member. The hydrogel reservoir mem 
ber is adapted to receive and store fluid from the tissue site at 
a first pressure and adapted to release at least a portion of the 
fluid at a second pressure. The first pressure is greater than the 
second pressure on an absolute pressure Scale. 

According to another illustrative, non-limiting embodi 
ment, a method for treating a tissue site on a patient includes 
the steps of placing a manifold pad, which has a hydrogel 
reservoir member, proximate to the tissue site; disposing a 
sealing drape over the manifold member and a patient’s epi 
dermis; forming a fluid seal between the sealing drape and the 
patient’s epidermis; and delivering reduced pressure to the 
manifold pad. The hydrogel reservoir member is operable to 
receive fluid from the tissue site at a first pressure and oper 
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2 
able to release at least a portion of the fluid at a second 
pressure. The first pressure is greater than the second pressure 
on an absolute pressure scale. 

According to still another illustrative, non-limiting 
embodiment, a method of manufacturing a manifold pad for 
treating a tissue site on a patient includes the steps of forming 
a manifold member, and associating a hydrogel reservoir 
member with the manifold member. The hydrogel reservoir 
member is adapted to receive and hold fluid from the tissue 
site at a first pressure and adapted to release at least a portion 
of the fluid at a second pressure. 

Other features and advantages of the illustrative, non-lim 
iting embodiments will become apparent with reference to 
the drawings and detailed description that follow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a schematic diagram with a portion shown in 
cross section of an illustrative, non-limiting embodiment of a 
reduced-pressure treatment system employing a hydrogel 
reservoir member; 

FIG. 1B is an enlarged view of area 1B in FIG. 1A: 
FIG. 2 is a schematic, cross-sectional view taken alone line 

2-2 in FIG. 1B: 
FIG. 3A is a schematic, perspective view of an illustrative, 

non-limiting embodiment of a manifold pad for use as part of 
an illustrative, non-limiting embodiment of a reduced-pres 
Sure wound treatment system; 

FIG. 3B is an enlarged, schematic, perspective view of a 
portion of an illustrative, non-limiting embodiment of a mani 
fold pad employing hydrogel beads: 
FIG.3C is an enlarged, schematic, cross-sectional view of 

a portion of an illustrative manifold pad employing hydrogel 
beads: 

FIG. 3D is an enlarged, schematic, perspective view of a 
portion of an alternative manifold pad employing hydrogel 
beads: 

FIG. 3E is a schematic, top view of the manifold pad of 
FIG. 3A: 

FIG. 4A is a schematic, perspective view of an illustrative, 
non-limiting embodiment of a manifold pad for use as part of 
an illustrative, non-limiting embodiment of a reduced-pres 
Sure wound treatment system; 

FIG. 4B is a schematic, cross-sectional view of the mani 
fold pad of FIG. 4A taken along line 4B-4B; and 

FIG. 4C is a schematic, top view of the manifold pad of 
FIG. 4A. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

In the following detailed description of illustrative, non 
limiting embodiments, reference is made to the accompany 
ing drawings that form a part hereof. These embodiments are 
described in sufficient detail to enable those skilled in the art 
to practice the inventions, and it is understood that other 
embodiments may be utilized and that logical structural, 
mechanical, electrical, and chemical changes may be made 
without departing from the spirit or scope of the invention. To 
avoid detail not necessary to enable those skilled in the art to 
practice the embodiments described herein, the description 
may omit certain information known to those skilled in the 
art. The following detailed description is not to be taken in a 
limiting sense, and the scope of the illustrative embodiments 
are defined only by the appended claims. 

Referring to the drawings and primarily to FIGS. 1A-2, an 
illustrative, non-limiting embodiment of a reduced-pressure 
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treatment system 100 for treating a tissue site 102, e.g. a 
wound 104, is presented. The wound 104 may include, with 
out limitation, any irregularity with a tissue. Such as an open 
wound, Surgical incision, or diseased tissue. The wound 104 
may involve various tissues: epidermis 106 (or generally 
skin), dermis 108, and subcutaneous tissue 110. The reduced 
pressure treatment system 100 may be used to treat the tissue 
site 102, such as a wound 104 of any depth, as well as many 
different types of wounds including open wounds. The tissue 
site 102 may be the bodily tissue of any human, animal, or 
other organism, including bone tissue, adipose tissue, muscle 
tissue, dermal tissue, vascular tissue, connective tissue, car 
tilage, tendons, ligaments, or any other tissue. Unless other 
wise indicated, as used herein, 'or' does not require mutual 
exclusivity. 

In the illustrative, non-limiting embodiment, the reduced 
pressure treatment system 100 generally includes a manifold 
pad 111, a sealing drape 116, and a reduced-pressure Sub 
system 118. The manifold pad 111 includes a manifold mem 
ber 112 and a hydrogel reservoir member 114. The manifold 
pad 111 has a tissue-facing side 122 and is operable at a first 
pressure (P) to receive and hold, or store, fluids and, in 
particular, the hydrogel reservoir member 114 stores the flu 
ids. When the reduced pressure, or negative pressure, is 
increased, i.e., absolute pressure is decreased, to a second 
pressure (P), the manifold pad 111 may distribute the 
reduced pressure, allow fluids to flow through the manifold 
pad 111, and release at least a portion of the previously stored 
fluids from the hydrogel reservoir member 114. The manifold 
pad 111 will be further described below. 

The sealing drape 116 provides a fluid seal over the tissue 
site 102. The reduced-pressure treatment system 100 may 
include an attachment device 120. The sealing drape 116 and 
attachment device 120 form a fluid seal between the sealing 
drape 116 and the patient’s epidermis 106. The manifold pad 
111 is positioned between a tissue-facing (inward-facing) 
side 132 of the sealing drape 116 and the tissue site 102. 
“Fluid seal.” or “seal.” means a seal adequate to maintain 
reduced pressure at a desired site given the particular 
reduced-pressure source or Subsystem involved. 
The term “manifold' as used herein generally refers to a 

Substance or structure that is provided to assist in applying 
reduced pressure to, delivering fluids to, or removing fluids 
from a tissue site, e.g., the tissue site 102. The manifold 
member 112 typically includes a plurality of flow channels or 
pathways to distribute fluids provided to and remove fluids 
from around the manifold member 112. The plurality of flow 
channels or pathways may be interconnected. The manifold 
member 112 may be a biocompatible material that is capable 
of being placed in contact with a tissue site, e.g., the tissue site 
102, and distributing reduced pressure to the tissue site 102. 
Examples of manifold members may include, without limi 
tation, devices that have structural elements arranged to form 
flow channels. Such as, for example, cellular foam, open-cell 
foam, porous tissue collections, liquids, gels, and foams that 
include, or cure to include, flow channels. The manifold 
member 112 may be porous and may be made from foam, 
gauze, felted mat, etc. The manifold member 112 may be 
formed from a porous material, e.g., a foam, or from a mate 
rial that is made porous, e.g., a Solid member in which aper 
tures have been applied. 

In one illustrative, non-limiting embodiment, the manifold 
member 112 is a porous foam that includes a plurality of 
interconnected struts 124. The interconnected struts 124 may 
help form a plurality of interconnected cells or pores 126, 
which act as flow channels through the manifold member 
112. The porous foam may be a polyurethane, open-cell, 
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4 
reticulated foam, Such as a Granulfoam R) material manufac 
tured by Kinetic Concepts, Incorporated of San Antonio, Tex. 
In one illustrative, non-limiting embodiment, the pores 126 
may have apore size (pores perinch (ppi)) between 20 ppi and 
60 ppi. 
The hydrogel reservoir member 114 is associated with the 

manifold member 112 and is operable at a first pressure (P) 
to receive and hold, or store, a fluid, such as exudate or any 
other fluid, from the tissue site 102 and is operable at a second 
pressure (P) to release at least a portion of the absorbed fluid. 
The first pressure is greater than the second pressure on an 
absolute pressure scale, i.e., PDP. In one illustrative 
embodiment, the first pressure is substantially atmospheric 
pressure (gauge pressure 0 mm Hg and an absolute pressure at 
sea level of about 760 mm Hg). In an alternative embodiment, 
the first pressure is a hydrostatic pressure at the tissue site 102. 
As will be discussed further below, the second pressure is 
generally a reduced pressure as provided by the reduced 
pressure subsystem 118 for treatment of the tissue site 102 
and is generally in the range of -75 mm Hg to -500 mm Hg 
(gauge pressure). 
The manifold pad 111, which has the hydrogel reservoir 

member 114, distributes (or manifolds) reduced pressure 
under the influence of a reduced pressure, e.g., the second 
pressure (P.). When the reduced pressure is decreased (the 
pressure is raised in terms of absolute pressure), e.g., to the 
first pressure (P), due to an equipment failure or other reason, 
the fluids continue to be removed from the tissue site 102 but 
are now stored in the hydrogel reservoir 114 of the manifold 
pad 111. When the reduced pressure is increased, e.g., to the 
second pressure (P), the fluid is removed, at least in part, 
from the hydrogel reservoir 114, and the manifold pad 111 
distributes the reduced pressure to the tissue site 102. In one 
illustrative embodiment, the hydrogel reservoir member 114 
releases between 20% and 80% of the absorbed, or stored, 
fluid when placed under the influence of the greater reduced 
pressure (lower absolute pressure), e.g., the second reduced 
pressure (P). 
The hydrogel reservoir member 114 may be formed from 

any Suitable hydrogel material. Hydrogels, include without 
limitation, any Superaborbent natural or synthetic polymers, 
Such as hydrophilic cross-linked polymers. Illustrative, non 
limiting examples of suitable hydrogels include acrylics, e.g., 
acrylic acid, methacrylic acid and their salts; Sulphonates, 
e.g., amps (acrylamido-2-methyl-propanosulfonic acid, and 
their salts), carboxy methyl cellulose (CMC), and alginates. 
In some embodiments, the hydrogel material is an ionic 
hydrogel. Additionally, the hydrogel reservoir member 114 
may also incorporate biocides, antimicrobial agents, electri 
cally conductive materials for pain management, visual indi 
cators to, for example, indicate saturation, and other materi 
als. 
The hydrogel reservoir member 114 may be associated 

with the manifold member 112 in numerous ways. As a non 
limiting, illustrative example, the manifold member 112 may 
be coated with the hydrogel material. In some embodiments, 
the hydrogel reservoir member 114 may be directly coupled 
to the manifold member 112 or the hydrogel reservoir mem 
ber 114 may be placed adjacent to the manifold member 112. 
As used herein, the term “coupled generally includes cou 
pling via a separate object and includes direct coupling. The 
term "coupled also encompasses two or more components 
that are continuous with one another by virtue of each of the 
components being formed from the same piece of material. 
Also, the term “coupled may include chemical, mechanical, 
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thermal, or electrical coupling. Fluidly coupling means that 
fluid is in communication between the designated parts or 
locations. 

In the illustrative, non-limiting embodiment of FIGS. 
1A-2, the hydrogel reservoir member 114 is a hydrogel coat 
ing 128 that is applied to at least one of the interconnected 
struts 124 of the manifold member 112. The hydrogel coating 
128 may be applied by any suitable technique. In one illus 
trative embodiment, the hydrogel coating 128 is applied to the 
manifold member 112 by first immersing at least a portion of 
the manifold member 112, or substrate, into a liquefied, or 
partially liquefied, hydrogel. The hydrogel may be Supplied 
as a non-crosslinked solution, dispersion, Solid (hot melt or 
powder), or emulsion. The non-crosslinked solution is then 
either activated during the impregnation process (e.g., using 
UV light) or immediately before the impregnation process, 
Such that the crosslinking process continues within the mani 
fold member 112, or substrate. In another illustrative, non 
limiting embodiment, the crosslinking may be achieved dur 
ing a separate process. Such as coincident with a sterilization 
process using gamma or e-beam irradiation. As another illus 
trative, non-limiting embodiment, a pre-crosslinked gel, is 
Supplied as a Suspension or emulsion and may be used to 
impregnate the manifold member 112. 

Regardless of the approach used, at least a portion of the 
interconnected struts 124 are coated with the hydrogel. All or 
substantially all of the interconnected struts 124 may be 
coated with a hydrogel. Excess hydrogel from immersion 
may then be removed from the manifold member 112 by 
Squeezing the manifold member 112 Such that the excess 
hydrogel is released from the manifold member 112. The 
remaining hydrogel on the manifold pad 111 adheres to the 
interconnected Struts 124, dries, and forms a hydrogel coating 
128 about the interconnected struts 124. Alternatively, the 
hydrogel may be sprayed over at least a portion of the mani 
fold member 112 whereby at least a portion of the intercon 
nected struts 124 receive the hydrogel coating 128. Alterna 
tively, the hydrogel may be applied using a blade coating or 
offset-roll coating. The manifold pad 111 is covered with the 
sealing drape 116. 
The sealing drape 116 includes a first side 130 and a tissue 

facing (inward-facing) side 132. The sealing drape 116 may 
be sized so that the sealing drape 116 overlaps the wound 104 
in Such a manner that a portion of the sealing drape 116 form 
a drape extension 134. the drape extension 134 extends 
beyond the periphery of the wound 104. The sealing drape 
116 may be any material that provides a fluid seal. The sealing 
drape 116 may, for example, be an impermeable or semi 
permeable, elastomeric material. “Elastomeric' means hav 
ing the properties of an elastomer. It generally refers to a 
polymeric material that has rubber-like properties. More spe 
cifically, most elastomers have an ultimate elongation greater 
than 100% and a significant amount of resilience. The resil 
ience of a material refers to the materials ability to recover 
from an elastic deformation. Examples of elastomers may 
include, but are not limited to, natural rubbers, polyisoprene, 
styrene butadiene rubber, chloroprene rubber, polybutadiene, 
nitrile rubber, butyl rubber, ethylene propylene rubber, ethyl 
ene propylene diene monomer, chlorosulfonated polyethyl 
ene, polysulfide rubber, polyurethane (PU), EVA film, co 
polyester, and silicones. Additional examples of sealing 
drapes 116 include a silicone drape, 3M Tegaderm(R) drape, 
PU drape such as one available from Avery Dennison Corpo 
ration of Pasadena, Calif. 
The attachment device 120 may be used to hold the sealing 

drape 116 against the patient’s epidermis 106 or another 
layer, Such as a gasket or additional sealing member. The 
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6 
attachment device 120 may take numerous forms. For 
example, the attachment device 120 may be a medically 
acceptable, pressure-sensitive adhesive that is applied to the 
drape extensions 134 of the sealing drape 116. Alternatively, 
the pressure-sensitive adhesive may span the entire width of 
the sealing drape 116. Alternative attachment devices 120 
may include, but are not limited to, heat-activated adhesives, 
sealing tapes, double-sided sealing tapes, pastes, hydrocol 
loids, hydrogels, hooks, or Sutures. 
The reduced-pressure subsystem 118 includes a reduced 

pressure source 136. The reduced-pressure source 136 pro 
vides reduced pressure, e.g., the second reduced pressure 
(P), as a part of the reduced-pressure treatment system 100. 
As used herein, “reduced pressure generally refers to a pres 
sure less than the ambient pressure at the tissue site 102 that 
is being Subjected to treatment. In most cases, this reduced 
pressure will be less than the atmospheric pressure at which 
the patient is located. Alternatively, the reduced pressure may 
be less than a hydrostatic pressure at the tissue site 102. 
Reduced pressure may initially generate fluid flow in the 
manifold pad 111, a reduced-pressure delivery conduit 138, 
or conduit 138, and proximate the tissue site 102, e.g., the 
wound 104. As the hydrostatic pressure around the tissue site 
102, e.g. the wound 104, approaches the desired reduced 
pressure, the flow may subside, and the reduced pressure may 
be maintained. The reduced pressure delivered may be con 
stant, varied (patterned or random) and may be delivered 
continuously or intermittently. Although the terms “vacuum 
and “negative pressure' may be used to describe the pressure 
applied to the tissue site 102, the actual pressure applied to the 
tissue site 102 may be more than the pressure normally asso 
ciated with a complete vacuum. Consistent with the use 
herein, an increase in reduced pressure or vacuum pressure 
typically refers to a relative reduction in absolute pressure. 
The reduced-pressure source 136 may be involve any tech 

nique or be any device for Supplying a reduced pressure, Such 
as a vacuum pump or wall Suction. While the amount and 
nature of reduced pressure applied to the tissue site 102 will 
typically vary according to the application, the reduced pres 
sure will typically be between -5 mm Hg and -500 mm Hg 
(gauge pressure). 

In the illustrative, non-limiting embodiment of FIG. 1, the 
reduced-pressure source 136 has a battery compartment 140 
and a canister 142 with windows 144 providing a visual 
indication of the level of fluid within canister 142. An inter 
posed membrane filter, such as hydrophobic or oleophobic 
filter, may be interspersed between the reduced-pressure 
delivery conduit 138 and the reduced-pressure source 136. 
The reduced pressure developed by the reduced-pressure 

source 136 is delivered through the reduced-pressure delivery 
conduit 138 to a reduced-pressure interface 146, which may 
be an elbow port 148. In one illustrative, non-limiting 
embodiment, the elbow port 148 is a TRAC(R) technology port 
available from Kinetic Concepts, Inc. of San Antonio, Tex. 
The reduced-pressure interface 146 allows the reduced pres 
sure to be delivered to the sealing drape 116 and realized 
within an interior portion below the sealing drape 116 and 
further realized within the manifold member 112. In this 
illustrative, non-limiting embodiment, the elbow port 148 
extends through the sealing drape 116 and to the manifold 
member 112, but numerous arrangements are possible. 

According to an illustrative, non-limiting embodiment, in 
operation, the manifold pad 111 may be placed proximate the 
tissue site 102, e.g., the wound 104. The sealing drape 116 
may be placed over the manifold pad 111 such that the drape 
extension 134 extends beyond a periphery of the wound 104. 
The drape extension 134 may be secured to the patients 
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epidermis 106 by the attachment device 120 in order to form 
a fluid seal over the tissue site 102 and the manifold pad 111. 
The reduced-pressure interface 146 may then be applied, if 
not already installed. The reduced-pressure delivery conduit 
138 is fluidly coupled to the reduced-pressure interface 146 
and fluidly coupled to the reduced-pressure source 136. 
The reduced-pressure subsystem 118 may be activated so 

that reduced pressure is delivered into the reduced-pressure 
delivery conduit 138. Under a reduced pressure (P), fluids 
will be delivered from the tissue site 102 to the manifold pad 
111 and through reduced-pressure delivery conduit 138 to 
canister 142. During this operation if an event occurs such 
that the reduced pressure is decreased, e.g., the pressure goes 
from P. to P. fluid flow in the reduced-pressure delivery 
conduit 138 may cease, and yet fluids may continue to be 
removed from the tissue site 102 and stored away from the 
tissue site 102 by the hydrogel reservoir member 114 of the 
manifold pad 111. When the reduced pressure is restored, 
e.g., the pressure goes from P to P, the fluid will again flow 
in the reduced-pressure delivery conduit 138 and be delivered 
to the canister 142 and all or a portion of the fluid in the 
hydrogel reservoir member 114 will be released. 

According to another illustrative, non-limiting embodi 
ment, in operation, after the manifold member 112 is placed 
adjacent to the tissue site 102, fluid associated with the tissue 
site 102, e.g., the exudates or other fluids associated with the 
tissue site 102, may begin to be absorbed by the hydrogel 
coating 128 even though reduced pressure (P) has not been 
applied. The hydrogel coating 128 is, however, adapted to 
receive at least a portion of the fluid from the tissue site 102 at 
the existing pressure (P). In other words, the hydrogel coat 
ing 128 may be adapted to draw fluid from the tissue site 102 
without the delivery of reduced pressure thereto, and this fluid 
removal may be beneficial for treatment and healing at the 
tissue site 102 when reduced pressure is not available. As the 
hydrogel coating 128 absorbs the fluid, the hydrogel coating 
128 swells into adjacent pore(s) 126thereby closing the pores 
126 such that additional fluid at the tissue site 102 is diverted 
to other areas of the manifold member 112 not yet exposed to 
fluid and the fluid is absorbed by the hydrogel coating 128. 
Reduced pressure may then be used to remove fluids. 
Once the reduced-pressure source 136 is activated, a 

reduced pressure is delivered to the interior of the sealing 
drape 116 and the manifold pad 111. As the reduced pressure 
(P) is delivered, the hydrogel coating 128 releases at least a 
portion of the previously absorbed, or stored, fluid. As the 
absorbed fluid is released by the hydrogel coating 128, the 
hydrogel coating 128 shrinks and the interconnected pores 
126 open. Additional fluid from the tissue site 102 may then 
be drawn into the manifold pad 111 via the interconnected 
pores 126. Thus, the reduced-pressure treatment system 100 
may be operable to remove at least some fluid from the tissue 
site 102 with or without delivery of a reduced pressure. With 
the continued delivery of reduced pressure, fluid from the 
tissue site 102 passes through the manifold pad 111 via the 
interconnected pores 126, into the reduced-pressure interface 
146, through the reduced-pressure delivery conduit 138, and 
into the canister 142 of the reduced-pressure source 136. 

Referring now primarily to FIGS. 3A-3E, another illustra 
tive, non-limiting embodiment of a manifold pad 211 for use 
with a reduced-pressure treatment system, e.g., the reduced 
pressure treatment system 100 of FIG. 1A, is presented. The 
manifold pad 211 includes a hydrogel reservoir member 214 
that is associated with a manifold member 212. In the illus 
trative, non-limiting embodiment of FIGS. 3A-3C, the hydro 
gel reservoir member 214 comprises one or a plurality of 
hydrogel beads 250, which may be in spaced relationship 
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8 
relative to one another. The hydrogel beads 250 may be 
formed from an ionic hydrogel or any of the materials previ 
ously mentioned for the hydrogel reservoir member 114. 
Some of the hydrogelbeads 250 may include an antimicrobial 
agent, such as ionic silver or any other Suitable antimicrobial 
agent. Alternatively or in addition, antimicrobial beads (not 
shown), formed from any suitable antimicrobial agent, Such 
as ionic silver, may be disposed in the manifold member 212 
adjacent to the hydrogel beads 250. 
The hydrogel beads 250 may be disposed within the mani 

fold member 212 via any suitable technique. For example, the 
hydrogel beads 250 may be injected into the manifold mem 
ber 212 by using a syringe or a syringe-like implement. Alter 
natively, the manifold member 212 may beformed around the 
hydrogel beads 250. In one illustrative, non-limiting embodi 
ment shown in FIG. 3B, the manifold member 212 has a 
height (h) and the hydrogel beads 250 are disposed within 
the upper third (h) of the manifold member 212 for the 
orientation shown. However, it will be appreciated that the 
hydrogel beads 250 may be disposed at any suitable position 
within the manifold member 212 relative to the manifold 
member 212. 

Referring now primarily to FIG.3E, in some embodiments, 
the manifold member 212 may include a first Zone 252, which 
is nearest the center of the manifold member 212, and a 
second Zone 254, or peripheral portion, which is nearest the 
periphery of the manifold member 212. In some embodi 
ments, the second Zone 254 of the manifold member 212 
includes a greater amount of hydrogel relative to the first Zone 
252 of the manifold member 212. For example, the hydrogel 
beads 250 located in the second Zone 254 may have a greater 
diameter ordensity than the hydrogelbeads 250 located in the 
first Zone 252. 

In another illustrative, non-limiting embodiment shown in 
FIG. 3C, the diameter of a given hydrogel beads 250 may be 
proportional to the distance the hydrogel bead 250 is from the 
center of the manifold member 212. For example, the hydro 
gel beads 250 nearest the periphery of the manifold member 
212 are the largest and the hydrogel beads 250 become gradu 
ally smaller as the hydrogel beads 250 get closer to the center 
of the manifold member 212. In yet another illustrative, non 
limiting embodiment, the density of hydrogel beads 250 may 
be varied. That is the number of hydrogel beads 250 located in 
the second Zone 254 may be greater than the number of 
hydrogel beads 250 located in the first Zone 252. Also, the 
hydrogel beads 250 may take any suitable shape. For 
example, as shown in FIGS. 3B and 3C, the hydrogel beads 
250 may be spherically shaped (spheroids). Alternatively, as 
shown in FIG. 3D, the hydrogel beads 250 may have an 
elongated square bar shape. The hydrogelbeads 250 may also 
be teardrop-shaped, polygon, irregular shaped, or another 
shape. It will be appreciated that the hydrogel beads 250 may 
have any suitable shape or size. 

According to an illustrative, non-limiting embodiment, in 
operation, the manifold member 212 is placed proximate a 
tissue site (e.g., the tissue site 102 in FIG. 1A) and a sealing 
drape may be used to form a fluid seal. Under reduced pres 
sure (P), the manifold member 212 distributes reduced pres 
sure with only minimal absorption of fluid. When the reduced 
pressure is decreased (absolute pressure increased) to (P), 
fluid from the tissue site enters the manifold member 212 but 
is absorbed by the hydrogel beads 250. In embodiments 
where the greatest amount of hydrogel is located nearest the 
periphery of the manifold member 212, the hydrogel beads 
250 nearest the center of the manifold member 112 will 
generally become saturated with fluid from the tissue site 
first, and thereafter additional fluid from the tissue site is 
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diverted towards the hydrogelbeads 250 nearest the periphery 
of the manifold member 212 for absorption. 
When a reduced pressure is delivered or restored to the 

manifold member 212, as discussed in relation to FIGS. 1-2, 
the hydrogel beads 250 release at least a portion of the pre 
viously absorbed, or stored, fluid. As the fluid from the hydro 
gel beads 250 is released, the hydrogel beads 250 shrink and 
fluid from the tissue site is permitted to pass through the 
manifold member 212 and ultimately to a canister of a 
reduced-pressure Subsystem. Thus, the reduced-pressure 
treatment system may be operable to remove at least some 
fluid from the tissue site with or without delivery of a reduced 
pressure thereto. 

Referring now primarily to FIGS. 4A-4C, another illustra 
tive, non-limiting embodiment of a manifold pad 311 that 
may be used with a reduced-pressure treatment system, Such 
as the reduced-pressure treatment system 100 of FIG. 1A, is 
presented. The manifold pad 311 includes a hydrogel reser 
voir member 314 associated with a manifold member 312. 
The hydrogel reservoir member 314 is a hydrogel sheet 356 
disposed adjacent to the manifold member 312 proximate a 
tissue-facing side 313 of the manifold member 312. The 
hydrogel sheet 356 may abut the manifold member 312, be 
laminated with the manifold member 312, or be coupled to 
the manifold member 312. Alternatively, the hydrogel sheet 
356 may be cast with, co-extruded with, or otherwise formed 
with the manifold member 312. The hydrogel sheet 356 may 
be formed from any suitable hydrogel material. Such as those 
previously mentioned. In some embodiments, the hydrogel 
sheet 356 is formed from an ionic hydrogel material. 
The hydrogel sheet 356 may include one or more apertures 

358. The hydrogel sheet 356 may include a first Zone352 that 
is nearest the center of the hydrogel sheet 356 and a second 
Zone 354 that is nearest the periphery of the hydrogel sheet 
356. The size or number of the apertures 358 located in the 
second Zone 354 of the hydrogel sheet 356 may be greater 
than the size or number of apertures 358 located in the first 
Zone352. Alternatively, and as best shown in FIG. 4B, the size 
of the apertures 358 may be proportional to the distance a 
given aperture is from the center of the hydrogel sheet 356. 
For example, the apertures 358 nearest the periphery of the 
hydrogel sheet 356 are the largest and the apertures 358 
become gradually smaller the closer the apertures 358 are to 
the center of the hydrogel sheet 356. The apertures 358 may 
have any Suitable shape, including, but not limited to, circular, 
elliptical, triangular, Square, rectangular, hexagonal, octago 
nal, irregular, or other shape. In some embodiments, the 
diameter of the apertures 358 may be within the range of 
about 1 mm to about 10 mm. In some embodiments, the 
distance (d) between adjacent apertures 358 may be in the 
range of abut 1 mm to about 10 mm. 

In some embodiments, including the manifold pad 311 that 
is presented in FIGS. 4A-4C, a wicking layer 360 may be 
disposed adjacent to a tissue-facing side 357 of the hydrogel 
sheet 356 such that the hydrogel sheet 356 is disposed 
between the wicking layer 360 and the manifold member 312. 
The wicking layer 360 may abut the hydrogel sheet 356, be 
laminated with the hydrogel sheet 356, or otherwise coupled 
to the hydrogel sheet 356. The wicking layer 360 may be 
operable to transmit fluid from a tissue-facing side 362 of the 
wicking layer 360 to a first side 364. The wicking layer 360 
may also be operable to, or adapted to, manifold an applied 
reduced pressure. 
The wicking layer 360 may be formed from any suitable 

material, including, but not limited to a non-woven material, 
Such as a non-woven rayon sheet, non-woven polyester, 
polyamide, polyolefine, compressed fiber blocks (e.g., 
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10 
formed from polyester, or polyamide, or polyolefine fibers), 
or a sinterted polymer (e.g., polyolefine, EVA, polyamide, or 
other polymer.), a reticulated foam, or another non-woven 
material. In some embodiments, the wicking layer 360 may 
be treated, or otherwise modified, to be hydrophilic. In some 
embodiments, the wicking layer 360 and hydrogel sheet 356 
may be employed without the use of the manifold member 
312. 

According to an illustrative, non-limiting embodiment, in 
operation, the tissue-facing side 362 of the wicking layer 360 
is placed proximate the tissue site. The wicking layer 360 
receives fluid from the tissue site and transports the fluid from 
the tissue-facing side 362 to the first side 364. Once the fluid 
has passed the wicking layer360, the fluid may be transmitted 
under the influence of reduced pressure (P) through the 
manifold member 312 and eventually to a canister or other 
location. During operation with reduced pressure applied, the 
hydrogel reservoir member 314 may absorb some of the fluid. 
When the reduced pressure is removed or is decreased (abso 
lute pressure increased), e.g., to P, the hydrogel sheet 356 
stores additional fluid. As the hydrogel sheet 356 absorbs the 
fluid, the hydrogel sheet 356 swells and the apertures 358 
begin to shrink. 
When a reduced pressure is delivered or restored, e.g., to 

P., the hydrogel sheet 356 releases at least a portion of the 
previously absorbed, or stored, fluid. Once the hydrogel sheet 
356 begins to release the fluid, the apertures 358 begin to 
increase in diameter thereby allowing fluid to pass from the 
tissue site, through the wicking layer 360, through the aper 
tures 358 that are through the hydrogel sheet 356, into the 
manifold member 312 and ultimately to a canister of a 
reduced-pressure source. Thus, the reduced-pressure treat 
ment system may be operable to remove at least a portion of 
fluid from the tissue site with and without the delivery of a 
reduced pressure thereto. 

Although the present invention and its advantages have 
been disclosed in the context of certain illustrative, non 
limiting embodiments, it should be understood that various 
changes, Substitutions, permutations, and alterations can be 
made without departing from the scope of the invention as 
defined by the appended claims. It will be appreciated that 
any feature that is described in a connection to any one 
embodiment may also be applicable to any other embodi 
ment. 

We claim: 
1. A reduced-pressure treatment system for treating a tissue 

site on a patient, the reduced-pressure treatment system com 
prising: 

a manifold pad for disposing proximate the tissue site, the 
manifold pad comprising: 
a manifold member, and 
a hydrogel reservoir member impregnated within the 

manifold member, the hydrogel reservoir member 
adapted to receive and store a fluid from the tissue site 
at a first pressure and adapted to release at least a 
portion of the fluid at a second pressure, wherein the 
first pressure is greater than the second pressure on an 
absolute pressure scale; 

a sealing drape for placing over the tissue site and the 
manifold pad, the sealing drape adapted to form a fluid 
seal; and 

a reduced-pressure Subsystem for delivering reduced pres 
Sure to the manifold pad. 

2. The reduced-pressure treatment system of claim 1, 
wherein the first pressure is substantially atmospheric pres 
SUC. 
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3. The reduced-pressure treatment system of claim 1, 
wherein the first pressure is a hydrostatic pressure proximate 
to the tissue site. 

4. The reduced-pressure treatment system of claim 1, 
wherein the hydrogel reservoir member is adapted to release 
between 20% and 80% of the Stored fluid under the influence 
of the second pressure. 

5. The reduced-pressure treatment system of claim 1, 
wherein the manifold member comprises a porous foam hav 
ing interconnected Struts within an interior portion of the 
manifold member, and the hydrogel reservoir member is a 
hydrogel coating applied to the interconnected Struts within 
the interior portion of the manifold member. 

6. The reduced-pressure treatment system of claim 1, 
wherein the hydrogel reservoir member comprises a plurality 
of hydrogel beads disposed within the manifold member, and 
each of the plurality of hydrogel beads has a diameter pro 
portional to a distance from a center of the manifold member. 

7. The reduced-pressure treatment system of claim 1, 
wherein the manifold member comprises a porous foam hav 
ing interconnected Struts within an interior portion of the 
manifold member, and the hydrogel reservoir member com 
prises an ionic hydrogel coating applied to the interconnected 
struts within the interior portion of the manifold member. 

8. A manifold pad for treating a tissue site of a patient, the 
manifold pad comprising: 

a manifold member adapted to distribute reduced pressure; 
a hydrogel reservoir member impregnated within the mani 

fold member; and 
wherein the hydrogel reservoir member is adapted to 

receive and store a fluid from the tissue site at a first 
pressure and adapted to release at least a portion of the 
fluid at a second pressure, wherein the first pressure is 
greater than the second pressure on an absolute pressure 
Scale. 

9. The manifold pad of claim 8, wherein the manifold 
member comprises a foam having a plurality of intercon 
nected struts within an interior portion of the manifold mem 
ber; wherein the hydrogel reservoir member comprises a 
hydrogel coating; and wherein at least a portion of the plu 
rality of interconnected struts within the manifold member 
are at least partially coated with the hydrogel coating. 

10. The manifold pad of claim 8, wherein the hydrogel 
reservoir member is an ionic hydrogel. 

11. The manifold pad of claim 8, wherein the hydrogel 
reservoir member is adapted to release between 20% and 80% 
of the absorbed fluid under the influence of reduced pressure. 
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12. The manifold pad of claim 8, wherein: 
wherein the hydrogel reservoir member comprises a plu 

rality of hydrogel beads disposed within an interior por 
tion of the manifold member; and 

wherein each of the plurality of hydrogel beads has a diam 
eter proportional to a distance from a center of the mani 
fold member. 

13. The manifold pad of claim 8, wherein: 
the manifold member includes a central portion and a 

peripheral portion; 
a first plurality of hydrogel beads is disposed within the 

central portion; and 
a second plurality of hydrogel beads is disposed within the 

peripheral portion and the second plurality of hydrogel 
beds is more numerous than the first plurality of hydro 
gel beads. 

14. The manifold pad of claim 8, wherein: 
the manifold member includes a central portion and a 

peripheral portion; 
a plurality of hydrogel beads are disposed within the cen 

tral portion and within the peripheral portion; and 
a first diameter of each of the hydrogel beads disposed 

within the peripheral portion is greater than a second 
diameter of the hydrogel beads disposed within the cen 
tral portion. 

15. The manifold pad of claim 13, wherein a cross-section 
of each of the first plurality of hydrogel beads and the second 
plurality of hydrogel beads is circular. 

16. The manifold pad of claim 12, wherein the manifold 
member has a height (h), a tissue-facing side, and a first side; 
and wherein the plurality of hydrogel beads is disposed 
within one third (/3) h from the first side of the manifold 
member. 

17. A manifold pad for treating a tissue site on a patient, the 
manifold pad comprising: 

a manifold member comprising a first material of intercon 
nected struts within the manifold member forming a 
plurality of interconnected cells through the manifold 
member, and 

a reservoir member comprising a second material coating 
at least a portion of the interconnected struts within the 
manifold member; 

wherein the first material and the second material are dif 
ferent materials; 

wherein the second material is a Super absorbent polymer 
that is adapted to receive and retain liquids from the 
tissue site at a first pressure and is adapted to release a 
Substantial portion of the liquids at a second pressure. 

k k k k k 


